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�� R�ES �!�"� 6��� �� ������� ) ���42.(  

  �	�!� 3�4 ��(��Shigella dysenteriae�  2	��� 

�B<� M�,�� ���@  �B�	���    ����	��� 5	"� .�	��   �	�
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 ����  W�	���� 

' ��.� 6KX ��� 6(  �'�	X Y�%��  ��	@ '  I�	J� 
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 ��   �."=�	]��� -���(�> �� ������ �� M'���> �

M�i� ���!�  � .���� ��bX M�E%�  NBX  �� 3��]'���> �

 5���"'1B c 6,� 6"#�c�(  (  ��	�� ����(���( 6"#�

   '��� ���	!�  	� M'���> -�N/� �� �@�� .���� ��H'

  �	���� ' ��@ ��/% ���@ ���_ ���+�� ����� ��

 j'�"'HIV )Human immunodeficiency virus (

) ����� �����(6.(    �	�c -��	f� �5�	!l��    �	S ������	�(�

2G�� �'� �� ���,� ' ���,]�  /� �!��� �"��    �	" 2	%��c �

m��V ' ������n"�>   ��	_ �"��Candida albicans�   �	8>

  M'��	�> �� ���G	/"���c o"��
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 )���	/� �	�  

)11 -7 ��		,� �� �� M'��		�> -�N		/� -��		V �5�		NN8� .(

 �=�>�	�     ��	_ �"�	"�(�� ��	�Staphylococcus aureus �

Escherichia coli �Staphylococcus epidermidis �

Streptococcus pyogenes �Pseudomonas fluorescens 
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Enterococcus faecalis �Escherichia coli  '

Staphylococcus aureus ) ��� )�
 )��� ��/�16.(  

'������> -�N/� �f� ��"�H -�N�N8>  5"�	��"���

m��			V ��			,� ' 2			� ���			��� ��			��� �� �� ��			�   

niger Aspergillus  'Candida albicans �� ��/�  ���

)17'������> -�N/� �"�"�(�� �S �f� .(  �	� 5"���"���

�=�>��   �	!��� �"��Staphylococcus aureus  ��  o"��	
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�c �				� �				�  E				
� F��				� � X  ���				B� ?				>  

Proton nuclear magnetic resonance )H NMR1( 
Carbon-13 nuclear magnetic resonance   

)C NMR13 �(Infrared )IR( 			"#K> � � ��			Q!� ' 

R�+ �"��4 ��"s> 3�H �K!� )19�n� .(� -�N/� 5"� 

 M�X ��DMSO )Dimethyl sulfoxide  �	uBv �� (

8000 �B�� �� 3�4'�.��     	�,> M�	B8� -��<  � ��]

�
  2.
)1(.  
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5B��(��>[2"������]�� 1 �� '  ��	.]c �!��c   ��	�a-g7 
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 #!�  �c �"����	
 ��@�� '   )��� o	��> �	�   ��	�

���+ H NMR1 �C NMR13 �IR "#K> � � ��Q!� ' 

R�+     �	"��4 �	�"s> 3�	H �K!	� )20 �n	� .(�   5	"�

 M�X �� -�N/�DMSO  �uBv ��8000  3�4'�.��

�B�� �� �
  �,> M�B8� -��<  � ��]  2.
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Proteus mirabilis )PTCC 1076( '   

Shigella dysenteriae )PTCC 1188 ( ��#			(�� 

���			�.B( 6			����4��'�.�� ��			� �E!			< ���			"�   

)Persian Type Culture Collection( �
  �,> .  
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���� ���� ����� . "# �%#��&a-g8 )20(  

a8 :2 -)5�5-'������> 2�� ��5"���"���-2)H1(- w2"������]��(���B"�b8 :2-)4-'������> 2�>�5"���"���-2-)H1(-2"������]��(���B"� w  

c8 :2-)5-'������> ��('����5"���"���-2)H1(-2"������]��(���B"� wd8 :2 -)4�4-5"��]'�����"� 2�� ��-2-2"������]��(���B"� w  

e8 :2-)4-5"��]'�����"� 2�� -2-2"������]��(���B"� wf8 :2 -'�����(�)-H2-'#!�[d]M'�����"�-2-2"������]��(���B"�w  

 g8 :2-'������>)5"���"��� -2)H1(-2"������]��(���B"�  

  

 �n	��     o�	8� �� ��(�	� �	�Muller-Hinton agar 

 ����24  ���� �� ����37  H�� ���� �  �/( ���4

   o�		8� �� 2"�		�� o"��		
 �� ��		"�,� �� .�		
 )���

Muller-Hinton agar  BX�� �� '    ��"��	G] �	
� �

 )�G		�� o		��> 		]�] �		� ���%'�.n		��  ������		�� �

?		� )���		
 �		!]��%  �5/0?		� 6�		� �		uBv �  �		!]��%

)CFU/ml 108 × 5/1   	( ��c ���  � ��(�� �� �� (

) �
  %�4 �u� �� )��@{ \�!� ���!�  �12.(  

�		�E>5  ) �		
� ���		,� �		uBv 2V��		XMIC �		" 

Minimum inhibitory concentration:(  $"�		��c

MIC  �			�B� ��96  			��@  F'� �			� ' 2"�			�� ��  

Broth microdilution  ������				�� L				�+CLSI 

)Clinical and Laboratory Standards Institute (

 3�K��
����� .�    �	/( o�	8� ��Muller-Hinton broth 

)Merck, Germany (100     ?	��_ �	�  	� ��]'�.��

 �?��_ 5�]'�  � �n� .�"��4  %�S�100   �	�]'�.��

 ��   ' 5"�						�]'�����"� �M'��						�> -�N						/�

'������>)'�			4 ��) 5"�			��"���  ���			
 ��			�100 

�			�c �� �			�]'�.�� ?			�>��� ��			�  �5�B."�			���>

 (��G�		� �(�		
 ��		�� ?�		�."��]�� ' 5�		�"���!H

�"��4  %�S�w  ����( I�BJ� �� ��100  �� ��]'�.��

     5�	��  	� ' �	
  %�	S� 3'� ?��_  � '  
���� �c

L�V� �A�>�> ?��_ �� ���� .�
 3�K�� ��  

   �?	��_ �	�  � �E�10    ���	���n��� �� �	�]'�.��

    	��@ �� .�	"��4  %�	S� �"�"�(�� �     �R	"�� �	� �	@c  

100   �		/( o�		8� �	�]'�.��Muller-Hinton broth �

100  ��]'�.��DMSO  '10   ���	���n��� �� ��]'�.��

      �� �	E� .�	"��4  %�	S� �	�!� ���	
 ���!�  � �"�"�(��  

24  �� �������.�� ����37  H�� � ����   d"�	� ����4

  )�	!�� ��	/� � ��@ �� �� ��%��
 ��H' .�
 )����@ � 

    �� �(�	X � 	��@ �� -�'�	( ��H' ' ��(�� �
� 3��

�� ��(�� �
� ��@ 5"�@c .�     ��	/� �� �>�'�	(  	( ��

 ���!�  � �����MIC ) �"��4 F��#412.(  

 		]�� �		DV 5�		�E> � :�		
� 3�		�  o�		8� �� ��		��

Muller-Hinton agar     			�  			/vc 7��			� �			�

 -��< ��(�� �8D� �/( ��"�"�(�� ������n���

   ��Bn�	� �� )���	�� �� �n� .�%�420   �� �	�]'�.��

MIC �� )��c ���  � �	�c ' -�N/� ��  ?	�>���   �	�
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?�"� �'�    �� �	� ' �	
  J"� 2"��� ?��� ���

24   ��			�� �� ���			����.�� ���			�37  			H�� � 

����  ]�� �DV ����4 �  ��]�( �� )����� �� �
� ��,�

)����� �
 ���4 )12( ]�� �DV d"�� . �     	� �	
� ��,�

 5�G���� -��<±    �� .�	�� )�	
  "��� ���E� |��8��

3�					�   ���					�c ��#					%�SPSS  J					�� � 22   

)version 22, SPSS Inc., Chicago, IL(  �		,H

�
 )����� �� )��� 2�B8> '  "#K>.  
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 '������> �5"�			�]'�����"� -�N			/� ' 5"�			��"���

 -�N/�a-c6 ��(�� �� M'���>  �V�% )�
 ����� ���

  M'��	�> L/� ���,� �f� �,!> ' ����� ���,� �f�4   �	�

 		]�� �		DV � 4/16  '3/19 �		B��  ' �		�MIC 125  '

5/62 �		B�� �		� 3�		4'�.��  �'� �		� A		�>�>  		� �		�]

�(�									� �  ��									�Proteus mirabilis  '  

Shigella dysenteriae  �]� .�"��4 ��f�    #	�� L	/� 5"�

 �'� ��Acinetobacter baumannii .�
��� ���,� �f�  

�		�c �		���� ��   ��		���X 5"�		/�� �3��4�		��

Proteus vulgaris  'Shigella dysenteriae   			�

  �	� ���� ?��."��]�� ' 5��"���!H  � A�>�>MIC 1 

 '4 �B�� �� 3�4'�.��   �	� I�	��� ��]  �	
w   5"�	�(

  		� 6		� ��		���XAcinetobacter baumannii   		�

   �					� 5�B."�					���> ' ��					�� ?�					�."��]��  

MIC  �		����32 �		B�� �		� 3�		4'�.��  �		�] P�		Q@�

 M'��H) �
��1  '2.(  

  

���  

  �	�c �*�	� ��'�N� �L�N8> 5"� d"��   �� �� �.�>�	��

Acinetobacter baumannii �� ��/�  ���+  � w���

    ' 5�	�"���!H ' 5�B."�	���>  	� ��( �����X  (

  �M'��	�> -�N/� �"�"�(�� �S -��f� ���N% 5�!l��

'������> ' 5"��]'�����"�   ��(�	� 5	"� �� 5"���"���

  .�
 )���/�  

  
 �� (1)$
! �*+ . ,-��)  �� �
.� /  
���� (����� �!���� � ��	� �%#� 0��	
��,�12 � "# �%#��& 3��4�5 
! 

����/�	���� ������ 	
  Proteus mirabilis  
PTCC 1076  

Shigella dysenteriae 
PTCC 1188  

Acinetobacter baumannii  
ATCC 19606  

a6  ─  ─  ─  

b6 ─  ─  ─  

c6  ─  ─  ─  

4  1/0 ± 4/16  3/0 ± 3/19  ─  

a8  ─  ─  ─  

b8 ─  ─  ─  

c8 ─  ─  ─  

d8  ─  ─  ─  

e8 ─  ─  ─  

f8 ─  ─  ─  

g8 ─  ─  ─  

)*+,����-.  1/0 ± 7/14  4/0 ± 1/23  3/0 ± 6/19  

�*�� 0*+	,�*1��  3/0 ± 6/22  2/0 ± 3/24  4/0 ± 8/13  

)*�	,���2�3  4/0 ± 0/15   3/0 ± 5/13  1/0 ± 5/15  

─)���/� 3�� : �uBv 5"�>*�� �� ���,� �f� �  
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 ��������	  � 

 �� (2 .Minimum inhibitory concentration )MIC (,-�� �5 6�7�����)  � ��	� �%#� 0��	
�� 
���� (���$  

�� �!����,�12 � "# �%#��& 3��4�5 
!  

���� /�	���� ������ 	
  Proteus mirabilis  
PTCC 1076  

Shigella dysenteriae  
PTCC 1188  

Acinetobacter baumannii  
ATCC 19606  

a6  ─  ─  ─  

b6 ─  ─  ─  

c6  ─  ─  ─  

4  125  5/62  ─  

a8  ─  ─  ─  

b8 ─  ─  ─  

c8  ─  ─  ─  

d8  ─  ─  ─  

e8 ─  ─  ─  

f8 ─  ─  ─  

g8 ─  ─  ─  

)*+,����-.  1  8  16  

�*�� 0*+	,�*1��  4  4  32  

)*�	,���2�3  16  16  32  

─)���/� 3�� : �uBv 5"�>*�� �� ���,� �f� � 

  

  �	�'�N� ����� �!��� �����/( �� ��@� -�E]�D�

 �								"'���Acinetobacter baumannii  ��

��		������      "�		� �		" j��		% ��		�� ��		�  ��		�

Acinetobacter baumannii   	���� �� )�
 ��H   ��	�

      #	�� ���	,> �E"�	
 ��	������ )�G	/"���c �� ��@

  �				"'��� �				�'�N� �*�				� }D				� �� �(�				X

Acinetobacter baumannii �		�c  		� ?		�>���  �"�		�

��"� ' 5����(�B%'�n�� ��_    ' ��	�(�"��� �	" 6!�

) ��� 5���.��c22-21  .(  

 5"��]'�����"� L/�  �   �	f� �	V�% ������ 5"� ��

��(�� �� ���,�   w�	���� $"���c ���� ��!� 3�4 ���

   5"�	�]'�����"� -�N	/� �@��  ( ��� �]�X �� 5"�

  ��(�		� ��		,� �"�		���>     ��		_ �		�!� 3�		4 ��		�

Pseudomonas  'Escherichia coli  
�� ��     	( �	��

���� M��X��       	� -�N	/� �c �"�	"�(�� ��	,� -��V

�Q!� ��H' ) �
�� I���� ��
��@�� �� �B(23.(  

 -�N/� �f� 3�� 2"*� ��d-f8    A	�(�>  	� �	"�� �

$"���c  ( ��( )��
� M'�����"� '��� 2��  -��V ���

  ��(�		� ��		,� �� �� A		�(�> 5		"�  )�����		@ ��		�  �

Enterobacteriaceae  P�Q@  �Proteus vulgaris 

 'Proteus mirabilis     �	!l�� .�	�� )��	( -�	�f� �5

)���		/�     �		�]�> �		� �L		/� 5		"�  		( �		�� )�		


M�		."���   ��(�		� 0�		� ' A�		�c &		��� ���c ��		�

�		�    -�N		/� �"�		
  		( �"�		���> w��		
d-f8  �c ��

�� )�,� ) ���24.( 

����� ��       L	/� ��	,_ �	�  	%�4 -��	< ���

'������>) 5"�		��"���a-c8  'g8  �		� ���		,� �		f� �(

��(�		�  )���		/�  		E]�D� ���		� ��		�.�		/� �		B� �� 

�� ���> �� �����  ���� �K�H ��(.  

~J/� )�
 ���  ( ��(�� ���  3�	4  �	�!� �� 
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 �"�N� �� ��(�� ��� 3�4 ��i� ��  �	�'�N�  ��	/�� 

�� ����� ��c ?�>��� �� �����@�� �!�� .�B� ��c   	� 

��H' ?" ��/v ��'��� �����  �	�  ��	/v  �	B@�� �� 

��(�� ��� 3�4 ��!� I���� ��/v 5"� w���  \��	� �� 

�'�' '��� ' ��c ?�>��� ��   	� �'��  M�B	�  ��(�	� 

�� ��
 )25 .()'�� 5"� �� �2���   	E]�D� �  ��@�	� 

-�N/� '������>5"���"���  ( ����� �f�  ���	,�  �	� 

��(�� ��� 3�4 ��!�  )��	�  ��	��  ��	/�  �	�  �	��   	( 

��bX  -�%�J	�� '  )'�	4  ��	�  �B��	�  P�	@ �� 

��,� 5"� -��f�  �fg	�  )��	�  �	�� '  -�	��(�>  ���	� 

&8� �V�% 5�!_ �4`"' �"�� �!�� )27-26.(  

  M'��	�> L/� �,!>  ( ��� ��/� L�N8> 5"� d"��4 

  ��(�	� '� �� ���,� �f� �����Proteus mirabilis  '

Shigella dysenteriae     ��@�	� L	�V� �	���� .���

 )���	
 L/�  �4   �	� ��	/�     M�	Q>� �����  	( �	��

) ����c��>C═S-NH2 NBX  � (    �� w�	�� M'��	�> �

   L	/�  	�  ( �]�Xa-c6     @�	
 5	"� �	V�%    .�!	��

   -��	f�  	( ��� ?"=�]��� ' M�E% �#H ?" ����c��>

     �� �	/J� ' �	�� )�	
 ~J	/� �c �"�"�(�� �S

 ���c����>�� �'��� ��@���� �
��  �B� �� �'��� 5"� .

���� )����� 2� �]�� 3�"�(���." ) ���428.(  

M�� -�N�N8>      -�N	/� �	f� 6	����.� ��	�@� ���

��(�� ��,� �� M'���>    ��	,� L	"�+ �� �� ��DNA   �	"

)��( �%�E� 6"#�c  6"#�c '� ��,�  ( ����ecKASIII  �"

FabH  '� �		� �� 7�		_ �����		�� #!		� ���		�  		(

      ' �	�� ��	�� ���	� �	�i� 3�	4 ' ��!� 3�4 ��(��

 6"#		�cDANgyras   ���		��!���� ���		�  		(DNA 

    .�	�� )�	
 �	���� -�E]�D� 5"� �� ���� ��'�S

�		�c  		(  		.� 5		"� R		/( ?		�>��� )�����		@ ��		�  �

 �X�' �"� ��]�!���(A  6"#�cDANgyras  -�N/� '

 �"� �M'���>  �	X�'B     �	� ��	,� �� 6"#	�c 5	"�   ��	!!(

F�>   �	� M'���> �"�H -�N/� �@�� ���  � �� ��

��(�			� �			� ���			,� �			f�  �			���� �� 3'�			N� ��			�

��c ?�>��� ) ��� )��� ��� ��]�!���( ���30-29.(  

�� M�� ��� @���� -�N/� �"��� �� > 	�M'��  �	�  �	� 

'�� )�����			@ � Enterobacteriaceae �			f� ��			,�� 

 
�� ���  ( �� ���>  � N8>�L Liaras ' ����.��  (  � 

		����� �		f� �		S �(��		"��" -�N		/� >		�M'�� �		� 

�(��� ��� )�����@ � Enterobacteriaceae  �	!@����� 

)��
�  ��	( . d"�	�  5	"�  �L	�N8> MIC 18/34-93/22 

3�			4'�.�� �			� �			B�� �			�] �� �			� ��(�			� ��			�   

Escherichia coli ' Salmonella typhimurium 

��/� ���  (  M�	�X�  ���� -*�	Q>�  �	B( '  2	�!%   	� 

 NBX �  M'��	�> ��  5	"�  �-�N	/�  2	�]�  -'�	�>  �	f� 

���,� �c �� �� L/� 4  ) �
��31(.  

 ]�� �DV �5�!l��  �
� ��,� �25-17  �	B��  �	�] 

 L�N8> ��  (Bondock ' ����.�� ����  �	f�  ���	,� 

-�N				/� M'��				�> �				� Proteus vulgaris '   

Klebsiella pneumoniae )����� ���4 ��
  �	�  �	���> 

�
�� �� ��H' -*�Q>�  M'���	�� '  5"�	"��� ��  5	"� 

-�N/�  �	
�� . � 	�]�  �	DV   	]�� �  ��	,�  �	
�  5	"� 

�-�N/�  �  ��+��"�N>  ��/�  �	�  �	DV   	]�� �  ��	,� 

�
� L/� 4 L�N8> �S�X ��� )32.(  

  �� P�	Q@  � �"'��� ��'�N� ��'� F��4 ��

�=�>�� )�����@ ���  �Enterobacteriaceae   -�	�f� '

      ��(�		� '� ��		,� �� M'��		�> �		"�H L		/� �		f�  

Proteus mirabilis  'Shigella dysenteriae  ��

    5	"� ��	
 ������	( �,H ��E� 3�4 �� �)�G/"���c

  ���	��� ��	��� �� L/�     �� �c ���	� �	���� ��	�

�� ��,!/�� )��� -���H�� ��
.  
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������� � ����  

 �� �� ��			@ �.			/> ' �"�			N> A			>��� ��4�!			�"��
 ���K�     3�	K�� �� �	"��X �	,H  � 2��� )�G/��� �

�� 3��� �>�N�N8> C�+ 5"� �����. 
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Abstract 
Background: Spread of antibiotic-resistant strains of nosocomial gram-negative bacteria is a serious 
threat to patients, hospital personnel and general health. Researchers consider identifying and using of 
novel antibacterial compounds as one of the most effective solutions to this threat. Thiazole, 
imidazolidine and tetrahydropyrimidine derivatives are of the most recognized new antibacterial 
compounds and in this study, their antibacterial effect against three gram-negative nosocomial 
bacteria, Proteus mirabilis, Shigella dysenteriae and Acinetobacter baumannii, was evaluated.  

Methods: For the aim of assessing antibacterial effect, the disk diffusion method and the dilution 
procedure in 96-well plate were used to determine the diameter of growth inhibition zone and the 
minimum inhibitory concentration (MIC), respectively. 

Findings: None of imidazolidines, tetrahydropyrimidines and thiazoles had any inhibitory effect 
against tested bacteria; only, the inhibitory effect of thiazole 4 was proven on Proteus mirabilis and 
Shigella dysenteriae with halo diameters of 16.4 and 19.3 mm as well as MICs of 125 and 62.5 µg/ml, 
respectively. Of course, this compound itself had no inhibitory effect on Acinetobacter baumannii. 

Conclusion: In this study, the inhibitory effect of one of the novel thiazole derivatives was shown on 
two bacteria, Proteus mirabilis and Shigella dysenteriae. This compound can be used as bacterial 
inhibitor if additional in-vitro and in-vivo tests are carried out and its therapeutic effects and toxicity 
are investigated. 
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